Induction of spindle multipolarity by centrosomal cluster inhibition *

Sir,
The centrosome is a small organelle which consists of two centrioles and a pericentriolar matrix [1] . It functions as the microtubule-organizing center of eukaryotic cells and plays a central role for the formation of the mitotic spindle. Supernumerary centrosomes have been described in almost all human malignancies, including brain, breast, colon, lung, pancreas, and prostate cancers as well as in leukemias and lymphomas [2] [3] [4] . Furthermore, a striking correlation between centrosome aberrations and chromosomal instability as well as clinical aggressiveness has been described for many tumor entities. Cells with supernumerary centrosomes usually form multipolar spindles which lead to aberrant mitoses and consequently to chromosome miss-segregation. To regain secondary karyotype stability after clonal selection, tumor cells coalesce their extra centrosomes by a poorly defined mechanism into two spindle poles in order to divide properly and thus to survive [5] . Here, we describe a screening procedure for the identification of both small molecules and siRNAs that inhibit centrosomal clustering and thus force tumor cells with supernumerary centrosomes to undergo multipolar mitoses and consequently apoptosis. For this purpose, squamous cell carcinoma cells which harbour extra copies of centrosomes (SCC114) and nevertheless divide in a strictly bipolar fashion [5] are used as a model system and treated with either small molecules or a whole genome siRNA library to investigate if they have an effect on spindle polarity. Analysis is performed by high-throughput microscopy, using a SCC114 clone that stably expresses GFP-α-tubulin. Using a genomewide siRNA library resulted in the identification of ∼150 proteins involved in the clustering of supernumerary centrosomes into a bipolar mitotic spindle. Screening of a small molecule library led to the identification of several substances which are currently char-* This work was presented at the 2nd Conference on Aneuploidy and Cancer, Oakland, January 31- February 3, 2008. acterized in more detail. One of these substances is the well-known antifungal drug griseofulvin, which led to an increased frequency of multipolar mitoses, mitotic arrest and apoptosis in several different tumor cell lines whereas normal fibroblasts and keratinocytes were not affected [6] . In addition, a griseofulvin derivative inhibited in vivo tumor growth in a murine xenograft model of human colon cancer. The identification of proteins that are components of the centrosomal clustering machinery in tumor cells will help to clarify the mechanisms of how tumor cells coalesce supernumerary centrosomes into bipolar spindles. Furthermore, this knowledge will enable us to determine specific targets for anti-cancer therapy and thus for drug development.
